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422 The Rev. Professor Kelland's JExTlanation. 
It is singular enough that M. E. Becquerel's claim for his 
father's priority in the discovery of the principles upon which 
my battery is constructed appears from his reply (also pub- 
lished in the last Number o f  the Phil. Mag.) to be founded 
principally upon a similar supposed generation of force at the 
contact of the two liquids. 
I f  this be its true origin, I at once allow that there is some 
foundation for the reclamation ; but at the same time I must 
repeat hat such an idea never occurred to me; as will be 
evident o those who will take the trouble to consult my con- 
secutive papers in the Philosophical Transactions: and I 
must in that case be content with the somewhat mortifying 
reflection that I was led to a right result by wrong principles. 
The matter is, however, now fairly before the scientific 
community, and having corrected M. Becquerel's inadvertent 
remark about the priority of Professor Grove's experiments, 
I will promise you to take up no more of your valuable space 
with the subject. I remain, dear Sir, very truly yours, 
King's College, Nov. ~, 184~. J . F .  DANIELL. 
To R. PhilliTs, ~sq., ~'c. bye. 
LXXIV .  On certain Arguments adduced in the last Number of 
the PhilosoThical Magazine. By the llev. P. KEIJ.A~D, 
M.rL, F.R.SS. L. ~ ~E., tz.C.P.S., 5~.~ Professor of Mathe- 
matics in the University of ~Edinburgh, late Fellow and Tutor 
of Queen's College, Cambridge. 
To l~ichard Taylor, Esq. 
My D~.AR SIR, 
T HE Philosophical Magazine has this moment reached me, by which I am sorry to see that a misprint, or rather 
a mis-transcription f my paper in the 6th volume of the Cam- 
bridge Transactions has led both Mr. Earnshaw and Mr. 
O'Brien astray. I ought to take the blame of this on myself, 
and do so ; your readers will find my acknowledgement of it 
at p. 347 of the last Number of your Journal. The three 
quantities which Mr. Earnshaw copies in p. 341 are not equal. 
I supposed the axis of y to be that along which transmission 
takes place, and ought to have made the first and last ex- 
pression equal to n ~, and the middle one to n~; and so in my 
own copy it is, but I presume the correction was made with 
a pen. The equality of these two expressions has been em- 
ployed by Mr. O'Brien to prove that I do not suppose the 
axis ofy  to coincide with the direction of transmission ; and 
if, in applying the equations I had used these quantities as 
equal, tho argument would have been a strong one. But on 
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The Rev. Professor Challis in Repl2] to Mr. Stokes. 423 
turning to Camb. Trans., vol. vi. p. 180, it will be seen that 
I have proved them to be une~luaL I am truly sorry that this 
misprint, or mis-transeription, or whatever-it may be, has 
caused so much trouble. It was very natural that it should 
mislead Mr. Earnshaw, and produce the argument at p. 342 
of Nov. Phil. Mag. ; but I should have hardly imagined it 
possible to have deceived Mr. O'Brien, who appears to have 
perceived (see his P.S.p. 343) that I supposed-the axis ofy 
to be in the direction of transmission. 
For having given these gentlemen the trouble of arguing 
the incorrectness of equations which are undoubtedly erro- 
neous (if u is not n I in the last line of p. 162), I hope they 
will accept my apology. 
I am, dear Sir, with great respect, 
Your obliged Servant, 
Edinburgh, Nov. 2, 184~. P. KELLAND. 
LXXV. On the Analytical Condition of l~ectilinear Fluid Mo- 
tion, in Reply to Mr. Stokes's Remarks. 13y the Bey. J. 
CHALLIS, M.~., Phtmian Professor of Astronomy in the Uni- 
versity of Cambridge*. 
M R. STOKES has brought forward four arguments against a new theorem in hydrodynamics which I have advanced, 
viz. that fluid motion is rectilinear whenever udx + v dy +wdz 
is an exact differential. The observations I am about o make 
in reply will follow the order of the arguments. 
1. In the first argument (p. 297) it is contended that my de- 
monstration i  the August Number of this Journal is deficient 
in generality, because it takes no account of the curvature of 
the lines of motion. I admit he validity 0fthis objection. The 
geometrical reasoning I have there given proves only that 
u dx + vdy  + wdz  is an exact differential when the motion 
is rectilinear, ~ the surfaces of displacement are surfaces of 
equal velocity. I have not proved, as Mr. Stokes as~rt~ thtt 
for the case of rectilinear motion the surfaces of d i sp~qmt  
are surfaces of eqteal velocity. This is not necessarily the 
ease unless u d x + v dy + w d ~ be an exact differential. 
The following demonstration derived from the equation 
udx+vdy+ wdz  = Vdr ,  is more to the purpose.. In 
this equation V is the velocity at a point whose coordinates 
are x, y, z at a given time ; u, v, w are tim components of V 
in the directions of the axes of coordinates ; and d r is the 
increment of space in the direction of the motion through the 
point xy  z. The proof of the equation is sultieiently well 
known. 
t, Communicated by tho Author. 
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